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Site Name: Dover Municipal Landfill Superfund Site Title: Southern Plume Interim Remedial Action Report
Site Location: Dover, New Hampshire September 14, 2009

INTERIM REMEDIAL ACTION REPORT
SOUTHERN PLUME MANAGEMENT OF MIGRATION
DOVER MUNICIPAL LANDFILL SUPERFUND SITE
DOVER, NEW HAMPSHIRE

1.0 INTRODUCTION

1.1 OVERVIEW

The United States Environmental Protection Agency (USEPA) requested that an Interim
Remedial Action Report (Interim RA Report) be prepared for the Southern Plume
Management of Migration (MOM) Remedial Action ground water extraction (GWE) system
associated with the Dover Municipal Landfill (the Landfill) Superfund Site. This Interim RA
Report was prepared by Geolnsight, Inc. (Geolnsight) at the request of the Executive
Committee of the Group of Work Settling Defendants (referred to herein as the Dover
Group). The Interim RA Report was prepared in general accordance with USEPA Guidance
540-R-98-016 (OSWER Directive 9320.2-09A-P; January 2000).

The Interim RA Report was prepared to document final installation and construction
activities associated with Southern Plume MOM RA. This report includes general
information regarding the history and regulatory status of the Dover Municipal Landfill
Superfund Site, and how the Southern Plume MOM RA relates to other Landfill Source
Control (SC) and MOM activities. This Interim RA Report summarizes activities that were
completed from November 2007 to July 2009. A Final RA Report will be prepared in the

future when remedial action objectives (RAOs) are met with regard to the Southern Plume.

September 14, 2009
Geolnsight Project 2009-009 Page 1 |




Site Name: Dover Municipal Landfill Superfund Site Title: Southern Plume Interim Remedial Action Report
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1.2 LOCATION, SIZE, ENVIRONMENTAL SETTING

The Dover Municipal Landfill is located in the western corner of the City of Dover,

New Hampshire. The Landfill is located on the south side of Tolend Road, west of the
intersection with Glen Hill Road (see Figure 1). The Landfill area is bordered by rural,
residential properties along Tolend and Glen Hill Roads to the north and northeast, and

undeveloped, forested wetlands to the south, east, and west. The Cocheco River and Bellamy
Reservoir are located approximately 600 feet northeast and 1,500 feet south of the Site,

respectively (Figure 1).

The Landfill and surrounding features are shown on Figure 2. The main entrance is located
at the northeast corner of the Landfill. Based upon evaluations completed during the 1995
pre-design investigation (PDI), the approximate footprint of the Landfill is 47 acres. The top
of the Landfill surface is relatively flat and slopes slightly upward to the west toward the

northwest corner of the Landfill, with a total elevation change over the 2,000-foot length of

the Landfill of approximately 20 feet. Along the northeast border, the elevation of the

Landfill surface is similar to that of Tolend Road (i.e., there is no defined side slope and toe
to the Landfill). To the south and west, the Landfill border is defined by a side slope that
reaches a maximum height (above the adjacent woodlands) of approximately 20 feet near the

northwest corner of the Landfill.

The growth of vegetation on top of the Landfill and the growth of brush and trees along

several of the perimeter Landfill locations, particularly along the northeast and north portions

|

of the Landfill, reflect the greatest physical change to the Landfill since investigation

activities were initiated in the 1980s. Poplar and birch trees are well-established in some

portions of the Landfill. The majority of the central portion of the Landfill is covered by

grasses and low brush.

September 14, 2009
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1.3 OPERATIONS AND WASTE MANAGEMENT PRACTICES

The Landfill operated from approximately 1960 to 1979. The unlined Landfill accepted both
domestic and industrial waste material from the surrounding community. Early operation
practices reportedly included emptying drums of liquid waste into pits excavated to the water
table and burning the waste prior to disposal (based upon a summary of Landfill operator
depositions that were included in Appendix O of the 2004 Revised Focused Feasibility Study
[RFFS]). Waste disposal initially occurred in the eastern portion of the Landfill and
progressed westward until the current areal extent of the Landfill was reached (approximately
47 acres). The thickness of the waste material is variable and generally increases from the
east to the west, with a maximum thickness of approximately 24 feet in the west-central
portion of the Landfill (Figure 3-1 of the 1995 PDI report illustrates the limits and relative
thicknesses of waste material within the Landfill). Initial Landfill closure activities were
completed in 1980 and consisted of placing clean fill over the existing Landfill surface. In
the early 1980s, additional closure activities were undertaken and included the excavation of
a ditch along the perimeter of the north, west, and south borders of the Landfill to collect
surface water runoff and intercept shallow ground water flow. This ditch has been referred to
as the perimeter ditch. The ditch ultimately discharges to an erosional feature referred to as
the “drainage swale” that is located to the east of the intersection of Tolend and Glen Hill
Roads. The swale discharges to the Cocheco River. Features of the Landfill and surrounding

area are shown on Figure 2.

1.4 REGULATORY AND ENFORCEMENT HISTORY

The Landfill was placed on the USEPA’s National Priority List (NPL) on September 8, 1983.
Constituents of concern (COCs) at the Landfill include volatile organic compounds (VOCs)
and arsenic. A Remedial Investigation (RI) was completed by Goldberg-Zoino & Associates,
Inc. (GZA) and Wehran Engineers and Scientists (Wehran) in 1988 based upon the analyses
of the results of sampling activities and field investigations completed during 1985 and 1986.

A Field Elements Study (FES) was completed by HMM Associates, Inc. (HMM) in 1990

September 14, 2009
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based upon analyses of the results of sampling activities completed during 1989. The FES
was performed to address certain technical issues that were not fully evaluated in the RI. The

original Feasibility Study (FS) was completed by HMM in February 1991.

Based upon the results of the RI, FES, and 1991 FS, the original Record of Decision (ROD)
was issued by the USEPA on September 10, 1991, and a Consent Decree for Remedial
Design/Remedial Action between the USEPA and the Dover Group was finalized on
August 7, 1992.

The source control remedy selected in the 1991 ROD (Alternative SC-7/7A) included
removal and consolidation of arsenic-impacted sediments from the drainage swale between
the Landfill and the Cocheco River, installation of a cap on the Landfill meeting Resource
Conservation and Recovery Act (RCRA) Subtitle C standards, and collection and on- or

off-site treatment of COC-impacted ground water (leachate).

Since the 1991 ROD was issued, detailed investigation activities were completed during the
Southern Plume Pre-Design Investigation (SEA Consultants, Inc. [SEA], 1994), 1995 PDI
(Golder Associates, Inc. [Golder], 1995), and associated environmental monitoring program
(EMP: Golder, 1993 to present). Initial focused investigation activities completed after the
1991 ROD was issued included the Trench and Swale Characterization (Geolnsight, Inc,
[Geolnsight], 1998) and the Draft Final Bioremediation Pilot Assessment (Envirogen, Inc.
[Envirogen] and XDD, 2001).

In 1994, while the design of the 1991 ROD remedy was in progress, the Dover Group
reviewed innovative remedial methods to identify potential approaches that could offer a
more cost-effective, permanent treatment of the target COCs at the Landfill than the

long-term containment remedy identified in the 1991 ROD.

In May 1996, Geolnsight completed a focused feasibility study (FFS) for the Landfill. The

objective of the FFS was to compare the selected 1991 ROD remedy to two in situ

September 14, 2009
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alternatives that appeared to be applicable based upon site-specific technical data and recent
advances in remedial technologies since the 1991 ROD was issued. The in situ alternatives
evaluated in the FFS included a biowall (aerobic treatment trench) and an in situ treatment

Zone.

Based upon the results of a treatability study (Envirogen, 1995), field sparging study
(Envirogen, 1996), and the FFS (Geolnsight, 1996), the USEPA and the New Hampshire
Department of Environmental Services (NHDES; the “agencies”) approved implementation
of a bioremediation treatment zone pilot study, a field demonstration of an in situ
biodegradation remedy. The bioremediation pilot was performed by the Dover Group
between 1996 and 2001 under an Administrative Order by Consent signed in 1997. The
results of the bioremediation pilot project were described in the Draft Final Bioremediation
Pilot Assessment (Envirogen and XDD, 2001), which was reviewed, but not approved, by the
NHDES and USEPA. The evaluation of that report by the NHDES is described in a letter
dated April 23, 2002 (included in Appendix A of the USEPA’s January 30, 2004 RFES
Addendum).

Based upon discussions with the USEPA and NHDES, it was agreed that site-specific
information derived from previous studies would form the basis for an evaluation of the
Landfill bioreactor/aerobic treatment trench remedy compared to the 1991 ROD source
control remedy. To complete the required evaluation of the alternative remedy, the 1996 FFS
was revised, and the results were presented in the January 30, 2004, Draft RFFS

(Geolnsight, 2004).

Prior to evaluating remedial alternatives, the previous risk characterization was updated to
account for current Landfill conditions and changes in toxicological information and
assumptions used in risk assessment. The results of then-current EMP monitoring events
(August 2000, December 2000, and Summer 2001) were used to evaluate whether conditions
at the Landfill and the associated risk to human health and the environment had changed

significantly since the 1991 FS was completed. The results of the risk characterization

September 14, 2009
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update were used to assist in evaluating the remedial action objectives that were originally
developed during the 1991 FS and for revising these objectives, as warranted. Based upon
the revised remedial action objectives, the 2004 RFFS included a detailed evaluation of four

remedial alternatives:

® the No Action Alternative (designated SC-1 and MOM-1);
e the 1991 ROD Remedy (designated SC-7/7A and MOM-2/4);
® the Alternative Remedy (designated SC-A and MOM-2); and

® the Mixed Alternative Remedy (designated SC-A and MOM-2/4).

Section 2.0 of the 2004 RFFS summarized the Risk Characterization update, Section 3.0 of
the 2004 RFFS summarized the revision of remedial action objectives, and Section 5.0 of the

2004 RFFS summarized the detailed analysis of remedial action alternatives.

Based upon the 2004 RFFS, as qualified by USEPA's RFFS Addendum and discussion with
the agencies, the 2004 (Amended Record of Decision) AROD identified the Mixed
Alternative Remedy (SC-A and MOM-2/4) as the selected remedial approach for the
Landfill. The Mixed Alternative Remedy was described on page 42 of the 2004 AROD.

The 2004 AROD also required that several PDIs be performed to further evaluate conditions
in certain areas of the Landfill to support design of the selected remedy. A summary of PDIs
and objectives completed since the 2004 AROD was prepared is included in Section 1.4.6 of
the Source Control Focused Feasibility Study (SCFFS; Geolnsight, February 20, 2009)

described below.

The SCFFS (Geolnsight, February 20, 2009) compared one component of the source control
remedy, the air sparging trench (SC-A), with an alternative remedy (SC-Ex) that involved the
use of an extraction well system located at the downgradient toe of the Landfill to intercept
and transfer impacted ground water for off-site treatment at the Dover publicly owned

September 14, 2009 [
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treatment works (POTW). This evaluation was prompted by and premised, in part, upon

evaluation of new information that included:

° Southern Plume PDI results indicating that the plume center of mass was located
relatively close to the southwest corner of the Landfill footprint (i.e., within
approximately 200 yards);

® data from the Northwest Landfill PDI indicating an area of relatively high
concentrations of target COCs in northwestern corner of the Landfill; and

® data from the Air Sparging Trench PDI indicating the absence of other localized areas
of significant COC impacts within the Landfill footprint and at its downgradient
perimeter.

Based upon review of the 2009 SCFFS and discussions with the Dover Group, USEPA
prepared an Explanation of Significant Differences (ESD) to change one component of the
approved 2004 AROD source control remedy. A public meeting was held on April 27, 2009
to provide a summary of the ESD and request public comment. A 30-day comment period

was open on April 27, 2009. The ESD was issued by USEPA on June 30, 2009.
1.5 PRIOR REMOVAL AND REMEDIAL ACTIVITIES

This section provides a summary of removal and remedial activities that have already been
completed at the Landfill. To date, remedial activities that have been completed at the
Landfill have focused upon conditions within the perimeter ditch and swale. These remedial
activities included the characterization and remediation of impacted sediment that was
performed in December 1998, and the stabilization of conditions at the southeast end of the

perimeter ditch and the head of the swale.

Assessment activities were completed in 1997 to evaluate conditions in the perimeter ditch
and drainage swale. The results of sediment, surface water, and air analyses performed in
December 1997, an evaluation of the potential risks associated with the environmental

conditions of the perimeter ditch and drainage swale, and proposed interim remedial actions

September 14, 2009 l’
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to manage potential risks (during the period of the bioremediation pilot project) were
summarized in the October 1998 Trench and Swale Characterization Report

(Geolnsight, 1998).

The proposed interim remedial action for the drainage swale sediment was consistent with
the draft Final (100 percent) Design Report for the 1991 ROD Remedy (Golder, 1996). The
interim remedial actions for the perimeter ditch consisted of focused sediment hotspot
removal and sediment containment through the installation of weirs, traps, and other
migration barriers upstream of the discharge to the drainage swale (i.e., within the southeast

end of the perimeter ditch).

The interim remedial activities were described in the 2001 report titled “Remedial Action
Summary Report - Interim Remedial Action Perimeter Trench and Swale” (Geolnsight,
2001). Analytical data summary tables from the 2001 Interim Remedial Action Summary
Report were included as Appendix D-2 of the 2004 RFFS. The response letter from the
NHDES dated November 6, 2002 regarding the Interim Remedial Action Summary Report
was included in Appendix D-3 of the 2004 RFFS.

1.6 SUMMARY OF MAJOR FINDINGS OF INVESTIGATION ACTIVITIES

Figure 3 of the 2004 AROD (page 28) presents a generalized depiction of environmental
conditions associated with the Landfill. A Conceptual Site Mode] was presented by USEPA
in the 2004 AROD (page 30) that identified the primary sources of impacts and the potential

exposure pathways.

A summary of major findings associated with historical characterization and pre-design

activities at the Landfill is presented in the following bullets.

® the primary COCs for the Landfill are VOCs and arsenic;

September 14, 2009
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o impacted soil and ground water is located under the Landfill;
® arsenic-impacted sediments were identified in the perimeter ditch and drainage swale;
e impacted ground water is migrating from the Landfill toe primarily within two

plumes that were identified as the Eastern and Southern Plumes;: the Eastern Plume
originates under the eastern portion of the Landfill and flows to the east toward the
Cocheco River; the Southern Plume originates under the western portion of the
Landfill and extends approximately 600 feet to the south of the west portion of the
Landfill (the Southern Plume is the focus of remedial actions described in this Interim
RA Report);

o ground water impacts in the Eastern Plume are primarily located at depths greater
than 15 feet within the Upper Upper-Interbedded (UUT) stratigraphic unit and are not
present in shallow ground water in the area of residents along Tolend Road;

° the Group is conducting characterization activities associated with three localized
areas along the western bank of the Cocheco River where Landfill leachate impacts to
sediment have been observed;

° ground water impacts in the Southern Plume are located at depths between
approximately 35 and 50 feet below ground surface (BGS), within the UUI
stratigraphic unit (GeoInsight, 2007); the dissolved plume located in the UUI
stratigraphic unit extends a distance of approximately 600 feet south of the western
toe of the Landfill, within an area that is characterized by slow ground water flow
velocities (single digits to tens of feet per year);

® VOC impacts within ground water at the Landfill have decreased over time since the
Landfill was closed, apparently through natural attenuation and degradation processes
associated with continued flushing of water through the Landfill;

@ a Hot Spot of VOC impacts was identified in the northwest portion of the Landfill
that contributes to VOC impacts to surface water in the northern perimeter ditch;
based on the results of investigation activities completed in 2007, the Dover Group
designed an air-sparging/soil vacuum extraction (AS/SVE) system to address VOC
impacts in the Hot Spot; the AS/SVE system was constructed in 2008 and 2009 and
became operational in August 2009; and

. additional evaluation of the Landfill area did not identify other Hot Spot sources.

September 14, 2009
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1.7 RELATIONSHIP OF SOUTHERN PLUME TO SOURCE AND MOM AREAS

The Southern Plume MOM RA is one of four primary remedial components associated with
the 2004 AROD and 2009 ESD. These primary RA components and their relationship to the
Southern Plume MOM RA are as follows:

° Source Control (SC): consisting of a network of nested extraction wells located along
southern toe of the Landfill and conveyance of extracted ground water to the Dover
POTW for treatment. It is expected that operation of the SC remedy along the
western portion of the Landfill toe will likely influence the Southern Plume MOM
remedy. In particular, the results of preliminary model simulations suggest that the
operation of the SC remedy will cut-off the migration of impacted ground water from I
beneath the Landfill to the south into the Southern Plume area, and that hydraulic
influences associated with the operation of the SC extraction system may “pull back”
impacted ground water that is located within several hundred feet of the toe of the
Landfill. These issues will be evaluated during SC design activities, and will be
monitored during Southern Plume operation and monitoring (O&M).

° Northwest Landfill Hot Spot: consisting of an SVE/AS remedial system located
within the northwest portion of the Landfill that is focused upon removing residual
VOCs from the Landfill waste material and within the Upper Sand (US) stratigraphic
unit. Because of the distance between them, and the relatively localized focus for
each system, operation of the Southern Plume MOM RA is not expected to materially
affect the Northwest Landfill remedial activities (and vice versa).

® Eastern Plume MOM: consisting of the natural attenuation of ground water impacts to
the east of the Landfill after SC remedial actions are operational and functional
(i.e., the operation of the ground water system along the toe of the Landfill cuts off
the continued migration of impacted ground water from the Landfill). Because of the
distance between them, and the relatively localized focus of Southern Plume MOM
extraction system, the Eastern Plume natural attenuation MOM RA is not expected to
be significantly affected by the Southern Plume MOM RA.

@ Southern Plume MOM: consisting of the localized extraction of ground water within
the Southern Plume to restore ground water to be protective of human health and the
environment within a reasonable time frame and limit the further migration of
impacted ground water and the conveyance of extracted water to the Dover POTW
for treatment. This remedial component is the focus of this Interim RA Report.

IR W M .
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The location of Southern Plume extraction wells and performance monitoring locations are
shown on Figure 3. The Southern Plume MOM RA area consists of approximately 90 to

100 acres of wetlands, forested wetlands, and densely vegetated woodlands located between
the Landfill and the north bank of the Bellamy Reservoir. The area is currently accessed by a
dirt path that originates along Tolend Road to the south of the Landfill, and the westward
extension of the access road that is located on the top of the Landfill. Properties within the

Southern Plume MOM RA area are primarily owned by the City of Dover.

September 14, 2009
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2.0 SOUTHERN PLUME BACKGROUND

2.1 ROD/AROD REQUIREMENTS

The 2004 AROD lists RAOs for Ground Water/Surface Water — Off-Site on page 41 that
were retained from the 1991 ROD. These RAOs apply to both the Eastern and Southern

Plumes, and include:

© Eliminate or minimize the contaminants in the ground water and leachate emanating
from and downgradient of the Landfill. The off-Site contaminated ground water will
be compared to Maximum Contaminant Levels (MCLs). If no MCL or non-zero
Maximum Contaminant Level Goal (MCLG) exist, a target level for treatment of that
contaminant will be used. This target level will be established to be protective of
human health and the environment.

. Eliminate or minimize the threat posed to the public health and surrounding
environment by the current extent of the contaminated ground water, including
potential indoor air exposures.

. Prevent the discharge of impacted ground water from the Site from entering surface
water bodies above concentrations that are protective of human health and the
environment.

° Comply with federal and State Applicable or Relevant and Appropriate Requirements
(ARARs).

The performance standards for the Southern Plume were presented in Section 4.1.1 of the

2009 Statement of Work (SOW), and include:

e ground water in the Southern Plume will be restored by extracting contaminated
ground water and treating it to appropriate standards;

e the ground water extraction and treatment system for the Southern Plume will be
operated in a manner that will restore ground water in this portion of the aquifer to
contaminant concentrations protective of human health and the environment within a
reasonable time, and that will prevent migration of contaminants exceeding interim
cleanup levels (ICLs) to the Bellamy Reservoir;
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® using procedures defined in 40 CFR Section 264.97, the Work Settling Defendants
shall demonstrate that the ICLs within the Southern Plume have been attained and
maintained for a period of one year before requesting that the pump-and-treat system
be deactivated;

° once the system is deactivated, the Work Settling Defendants shall demonstrate
through monitoring that the ICLs are being maintained within the Southern Plume
until the site-wide remedial action as described in Section 10 of the 2009 SOW, is
complete;

] once the system is deactivated and before issuance of a Certificate of Completion as
described in Section 10.4 of the 2009 SOW, routine maintenance of the pump-and-
treat system shall occur and system readiness shall be such that it can be re-activated
and at full operation within 30 days of notice by USEPA and

. if, at any time, USEPA determines that monitoring data indicate ICLs are not being
maintained within the Southern Plume, Work Settling Defendants shall resume active
ground water pump-and-treat.

The 2009 ESD documented one change to the Source Control RA. The ESD did not change
the RAOs for the Southern Plume MOM RA.

2.2 BASIS FOR CLEANUP GOALS AND PLANNED FUTURE USE

The ROD/AROD interim cleanup levels (ICLs) were based upon federal MCLs. The MCLs
are considered consistent with NHDES Ambient Groundwater Quality Standards (AGQSs),
which are typically employed as cleanup goals under the NHDES program for state-listed

hazardous waste sites.

The Southern Plume MOM area is located within a forested wetland area of Dover and
Madbury, New Hampshire. The wetland area is not currently suitable for development.
Because of limitations on development activities in wetlands much of the land potentially
affected by ground water impacts associated with the Landfill is not suitable for future
development. There are no current policy initiatives, either federal, state, or local, to

significantly change existing restrictions to filling wetland areas for development purposes.
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The area where the leading edge of the Southern Plume was delineated is included in
Groundwater Management Zone (GMZ) described in Section 6.2. Furthermore, the area of
the Southern Plume is either owned by the City of Dover or included in the Madbury Well
Prohibition Area, also described in Section 6.2.

2.3 SUMMARY OF REMEDIAL DESIGN

2.3.1 Overview of Remedial Design

The conceptual approach for the Southern Plume MOM RA was to employ GWE methods to
limit migration of dissolved COCs in the southerly direction toward the Bellamy Reservoir
and restore ground water to protective levels within a reasonable time frame. Historical
characterization activities identified the “leading edge” of the plume within a relatively
narrow lobe that is located approximately 600 feet from the toe of the Landfill. The results
of historical hydraulic characterization activities indicated that ground water flow velocities
are very low within the Southern Plume area (as described below). Therefore, the conceptual
approach for the Southern Plume MOM GWE system was to rely upon existing wells that
were positioned near the leading portion of the plume to limit the continued migration of the
plume in a southward direction, while minimizing “pulling” additional impacted ground
water from the area near the toe of the Landfill. Because the area to be addressed consists of
a relatively remote forested wetland that does not include existing infrastructures and
utilities, and the anticipated slow rate of ground water flow (and thus, plume migration), the
GWE system was designed to operate seasonally during periods when temperatures are

consistently above freezing (typically, from April to December).

The current Southern Plume MOM GWE system includes extracting ground water from two
existing wells, the temporary storage of extracted ground water in a fractionation (frac) tank
located at the southwest corner of the Landfill, and the regularly scheduled transfer of this

water to the municipal sewer system for treatment at the City of Dover POTW.
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2.3.2 Regulatory Considerations

Regulatory considerations for the construction and operation of the Southern Plume GWE

system included:

° adherence to the City of Dover Sewer Code that includes local limits and screening
levels for water discharged to the POTW system; and

e designing components/systems and using methods that meet the substantive
requirements of wetlands regulations to minimize impacts to wetlands during
construction and operation and maintenance activities.

2.3.3 Technical Considerations

Based upon several site-specific technical considerations, the GWE system was designed to
operate seasonally during periods when aboveground handling of water will not be affected

by freezing conditions. Site-specific conditions that were evaluated with regard to the design

and operation of the GWE system, and suitability for the Southern Plume MOM RA,

included:

. relatively low horizontal hydraulic gradients (0.002 to 0.004 feet per foot; Table 1-1
of the 2004 RFFS) and relatively slow ground water flow velocities (0.1 to 0.5 feet
per day; Table 1-2 of 2004 RFFS) within the Southern Plume Study Area;

° relatively low anticipated extraction rates (0.5 to 1.5 gallons per minute [gpm])
associated with the UUI stratigraphic unit in the area to the west and southwest of the
Landfill where the plume was identified at depths between 35 and 50 feet BGS;

° relatively small daily volumes of extracted ground water (2,800 gallons per day
[gpd]);
e relatively remote locations for the portion of the Southern Plume to be addressed

(general vicinity of the SB-B well nest and MW-206(I)) and the absence of readily
available access, infrastructure, and utilities within this area;
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® general physical characteristics of the area occupied by the Southern Plume, including ‘
densely forested wetland with appreciable standing water (seasonally) and shallow 5
water table:

® presence of existing infrastructure (i.e., Butler Building, phone line, electricity, -
storage pad, and truck turnaround) at the southwest corner of the Landfill; and ‘

® presence of existing monitoring wells located in optimal locations (i.e., within center
of plume) that could be used for extraction.

&
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3.0 DESCRIPTION OF CONSTRUCTION ACTIVITIES

The sequence of construction activities is summarized below.

DATE ’= CONSTRUCTION ACTIVITIES

2007

November 14 to 28, 2007 | Installed Southern Plume GWE system
(components delivered to Landfill, pumps installed in wells,
wiring and piping connected to system, etc.).

November 29, 2007 Testing of system operation initiated.

December 3, 2007 Remedial system shut-down and winterizing activities were
completed at the Landfill.

2008

April 16, 2008 Start up GWE system for 2008 season - extraction wells
MW-206(I) and SB-4D.

April 30, 2008 Installed siphon relief valves, extended influent lines to the

bottom of the frac tank, removed cycle counters from
compressor manifold and installed them in-line near the
pumping wells, moved sample ports to ground level.

November 4, 2008 Replaced influent water lines in frac tank — tubing was clogged
with iron scale and sediment.

November 18 to 20, 2008 | Installation of performance monitoring wells.

November 25, 2008 Remedial system shut-down and winterizing activities were
completed at the Landfill.

2009

March 18, 2009 Installed influent manifold, including totalizers, new sample

ports, and associated piping.

April 29, 2009 Start up GWE system for 2009 season - extraction wells
MW-206(I) and SB-4D.
July 7, 2009 Switched pumps in MW-206(1) for maintenance and cleaning.

Photographs of the system installation are included in Appendix A.
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4.0 CHRONOLOGY OF EVENTS

4.1 SUMMARY OF MAJOR EVENTS AND MILESTONES

Major events and milestones associated with the Southern Plume MOM RD and RA are

summarized in the following table.

DATE

MAJOR EVENTS AND MILESTONES

2007

November 6, 2007

USEPA requested conceptual design and operating
parameters for a Pilot Test for the Southern Plume MOM
GWE system.

November 15, 2007

An application for the discharge permit from the City of
Dover POTW was prepared and submitted.

2008

February 22, 2008

Technical Memorandum for Ground Water Extraction
System

August 21, 2008

100 Percent Remedial Design and Operation and
Monitoring Manual for the Southern Plume MOM were
submitted to the Agencies.

April 16 to
June 17, 2008

Pilot testing period. Pumping test analyses performed
using this data set.

June 20 to November 25, 2008

First Southern Plume MOM RA season.

September 11, 2008

USEPA conditionally approved the 100 Percent Design
submittal and requested that the report be revised to
include responses to Agency conditions.

September 26, 2008

A revised version of the 100 Percent Remedial Design
and Operation and Monitoring Manual was submitted.

November 18 to 20, 2008

Five performance monitoring wells were installed in the
Southern Plume MOM RA area.

November 25, 2008

Remedial system shut-down and winterizing activities
were completed at the Landfill.

2009

February 18, 2009

An application for the discharge permit from the City of
Dover POTW was prepared and submitted.
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DATE I MAJOR EVENTS AND MILESTONES
2009 (continued)
April 16, 2009 Seasonal baseline gauging.
April 27 and 28, 2009 Seasonal baseline ground water monitoring event.
April 29, 2009 Seasonal system startup.
July 15, 2009 Ground water performance monitoring event.

4.2 CLEANUP GOAL TIMEFRAMES AND GROUND WATER RESTORATION

The timeframe to achieve cleanup goals and ground water restoration will depend upon the
implementation of the SC GWE remedy at the toe of the Landfill. The Source Control GWE
system will include a linear network of ground water extraction well nests along the toe of
the Landfill. The extraction well nests will be screened at multiple vertical intervals. When
constructed, the SC GWE system will be operated continuously (i.e., all year long). The SC
GWE system will be designed during the fall and winter of 2009, and the system is expected
to be constructed during 2010. The SC GWE system will include construction of a
permanent water conveyance system that will extend from the Landfill to the portion of the
existing municipal sewer system to be extended along Tolend Road that has available flow
capacity. The Southern Plume MOM RA will ultimately be connected to the permanent

water conveyance system that is installed as part of the SC GWE system.

Plume attenuation time periods were evaluated in fate and transport model simulations
prepared for the 2004 RFFS. The simulations indicated that for the 1991 ROD Remedy, the
time for the Southern Plume ground water to achieve ICLs/AGQSs after the SC remedy had
been installed and was operational would range from 2 years (average literature degradation
rate) to 18 years (minimum literature degradation rate) for VOCs. The 1991 ROD Remedy
included capping of the Landfill. Additional modeling efforts were performed for the
Alternative Remedy in the 2004 RFFS that did not include a Landfill cap. The simulations
indicated that for the Alternative Remedy (i.e., a treatment trench), the time for the Southern

Plume ground water to achieve ICLs/AGQSs after the SC remedy had been installed would
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range from 2 years (average literature degradation rate) to 17 years (minimum literature

degradation rate) for VOCs.

Once continued migration of impacted ground water from the western portion of the Landfill
is controlled by the SC GWE remedy, attenuation and ground water extraction efficiency
associated with the Southern Plume MOM RA will be re-evaluated. On-going monitoring of
COC concentrations and review of hydraulic data will be performed as part of Southern
Plume optimization activities, as described in Section 11 of the 100 Percent Remedial Design

Southern Plume MOM report.
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5.0 PERFORMANCE STANDARDS AND QA/QC PROCEDURES

5.1 OVERALL PERFORMANCE AND COMPARISON TO CLEANUP GOALS

The Southern Plume MOM RA is in the second year of operation. Performance monitoring
wells were installed in late 2008 in the anticipated area of hydraulic influence for extraction
well MW-206(I). One baseline monitoring event was performed in April 2009 and the first

performance monitoring event was conducted in July 20009.

After the 2009 seasonal operational year is completed, and two additional performance
monitoring events are conducted, available data will be evaluated using the following

approaches:

° trend and other appropriate statistical analyses will be used to evaluate changes in
VOC concentrations within and downgradient of the Southern Plume;

° trend and other appropriate statistical analyses will be used to evaluate changes in
hydraulic conditions within and between monitoring wells within the Southern
Plume;

e VOC distribution and concentrations will be mapped and compared over time within

the Southern Plume (in plan and cross-section view); and

) extraction well performance data will be reviewed.

The initial focus of the performance evaluation for the Southern Plume GWE system will be
to evaluate the ability of the GWE system to limit migration of dissolved impacts to the south
and the extent of hydraulic control associated with the system. However, it should be noted
that hydraulic and plume conditions within the Southern Plume MOM area are expected to be
impacted once the SC GWE system along the toe of the Landfill is operational and
functional. Design activities associated with the SC GWE system will include an evaluation

of possible impacts to the Southern Plume MOM GWE system.
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5.2 INTERIM RESULTS |

i

Performance monitoring data related to COC concentrations and mass removal collected to

date are presented in Tables 1 to 5, and in Appendix B. A preliminary assessment of these

data will be included in the October 10, 2009 Periodic Remedy Performance Report.

Mass removal estimates presented in Tables SA and 5B were calculated based upon the i
average concentrations of the two primary Southern Plume VOCs (tetrahydrofuran [THF]
and benzene) and the overall total volume extracted during the operational period from wells ﬂ

MW-206(I) and SB-4D. The mass removal for 2008 was approximately 5 pounds. For 2009,

VOC mass removal for the period between April 29 and July 28 was estimated to be '

approximately 2 pounds.

5.3 ASSESSMENT OF PERFORMANCE DATA QUALITY

For this Interim RA Report, a preliminary assessment of performance data quality, including
overall quality of analytical data, quality assurance and quality control (QA/QC) procedures
and compliance with the project Quality Assurance Project Plan (QAPP), and comparison of

data with data quality objectives (DQOs) was performed.

ﬁ_-:- W i

In general, based upon the results of the preliminary assessment, it was identified that:

5 samples were managed under Chain of Custody protocols and delivered to the
contract laboratory selected to perform analyses to evaluate compliance with the
Dover POTW discharge thresholds (RL laboratory) or to evaluate VOC
concentrations in performance monitoring wells (Katahdin);

® analytical methods used by the laboratory for assessment and characterization
activities were consistent with methods described in the QAPP;

® analytical detection limits were achieved to illustrate compliance with POTW local
limits and screening levels identified in the Dover Sewer Code for discharge of
extracted water to the POTW system;
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® sample holding times were not exceeded;

° sample preservation and handling methods for samples collected for assessment and
characterization activities were performed in accordance with the project QAPP;

® field duplicates were collected during each monitoring event and trip blanks were
included with each sample batch;

® field equipment was calibrated and maintained, and these activities were recorded on
calibration record sheets for each field event;

® analytical data presented in tabular form are presented with applicable standards for _ﬁ
comparative purposes (i.e., COC concentration thresholds for discharge to the POTW, |
or ICLs);

e ground water sampling, drilling, well construction, and well development activities
were generally performed as described in Standard Operating Procedures (SOPs)
included in the QAPP;

® hydraulic ground water elevation data are measured continuously with pressure
transducers, and manual measurements are performed periodically to evaluate
transducer calibration as described in the SOP included in the QAPP; and

s field data records (FDRs) are completed for each operation and monitoring event and
records are maintained electronically.

. e  E
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6.0 FINAL INSPECTION AND CERTIFICATIONS
6.1 ADHERENCE TO PROJECT HEALTH AND SAFETY PLAN

For this Interim RA Report, a preliminary assessment of adherence to the project Health and

Safety Plan (HASP) identified the following:

& appropriate signage was posted in the Butler Building to notify personnel that eye
wear and hear